Perceptions of Civil Engineers Regarding Adequacy of Infrastructure in the Yogyakarta Special Region  by Kaming, Peter F. & Raharjo, Ferianto
 Procedia Engineering  95 ( 2014 )  539 – 551 
Available online at www.sciencedirect.com
1877-7058 © 2014 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of organizing committee of the 2nd International Conference on Sustainable Civil Engineering 
Structures and Construction Materials 2014
doi: 10.1016/j.proeng.2014.12.215 
ScienceDirect
2nd International Conference on Sustainable Civil Engineering Structures and Construction 
Materials 2014 (SCESCM 2014) 
Perceptions of civil engineers regarding adequacy of infrastructure 
in the Yogyakarta Special Region 
 
Peter F. Kaminga,*, Ferianto Raharjoa,  
aUniversity of Atma Jaya Yogyakarta, Department of Civil Engineering, Indonesia 
Abstract 
In order to review the performance of the Yogyakarta Special Region’s infrastructure over the last decades the Civil Engineers of 
Yogyakarta prepared a study of infrastructure adequacy at the regional level that started on June 2013, The study with 22 civil 
engineers working in various backgrounds and professions as participants released the most recent grades for various 
infrastructures in Yogyakarta Special Region’s, including the region’s roads and bridges, transits, railways, clean water systems, 
energy, tourism, dams and irrigations, and other critical facilities. A cumulative grade of an average of “C” and noting a five-year 
spending in services and goods need of Rp.29.1 trillion. A grade C means that the infrastructure in the system or network is in 
fair to good condition; it shows general signs of deterioration and requires attention. Some elements exhibit significant 
deficiencies in conditions and functionality, with increasing vulnerability to risk. As an example, the study reveals that more than 
25% (more than one in four) of the Yogyakarta special regions’ bridges and road’s are either structurally deficient or functionally 
obsolete. Raising the grade on the infrastructure will require a wide range of solutions in every category, including technical 
advances, funding, and regulatory changes in public behaviour and support. Thus this study provides a great deal of information 
on the impact of failing infrastructure, and also focuses on ways the Yogyakarta Special Region can begin addressing these 
critical deficiencies. Most importantly, The Sultan of Yogyakarta is expected to utilize the Civil Engineers in Yogyakarta 
Infrastructure study to explain one of the reasons the economic stimulus bill should be enacted by the Local Parliament (DPRD).  
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1. Introduction 
Since its independence on 17th Augst 1945, Indonesia has long recognized the need for investment in its aging, 
or in some cases lacking infrastructure and the wish list extends to middle and long term development programs and 
expressed  hundreds of worthy projects that needed  many billions of dollars to finance. The question is where to 
start. The challenge of legal certainty for foreign investors and the priority issue of land acquisition still hinder the 
development of much needed toll roads, and without road connectivity the upgrades to airports and seaports become 
somewhat academic if there is no functional network back to the hinterland. Nonetheless, power requirements are 
being addressed, albeit slowly, and the State Electricity Company (PLN) has made some progress, although 
additional transmission capacity needs a more efficient distribution system and that is still far from complete. 
President Yudhoyono has signed the Presidential Regulation on Land Acquisition no. 71 year of 2012, According to 
the Infrastructure Department of the Development Planning Agency (Bappenas), this regulation is expected to be 
key to infrastructure development.  
Many existing infrastructures had beenunder continuous deterioration  and the massive impact on industry’s cost 
of doing business in Indonesia. There are significant delays in sea, rail and road transportation, with road transport 
now the most costly in Asia. A number of factors have contributed to this never ending story: the ratio of 
infrastructure spending to GDP continues to fall; the funds that do exist are poorly allocated to peripheral services 
rather than physical infrastructure; disbursement of funds through the likes of the Public Works Department is slow 
in any budgetary year, and; the regulations that control the quality of infrastructure built are not enforced. Without 
exception all these areas must be re-addressed by the relevant Government departments. 
In recognition of this and in order to bolster flagging growth in the many industries that have evolved on the 
back of heavy Japanese investment over a number of years in Indonesia, particularly in western Java, the Japanese 
government has recently signed a USD24 billion loan agreement with the Indonesian government to fund targeted 
infrastructure in the greater Jakarta area, with sea and land transportation and power being particularly indicated. 
This loan makes a good contribution towards the amount that the government has calculated as being required from 
non-budgetary sources for the current 5 years, estimated to be about USD100 billion. 
The Chinese government has also signaled its interest in providing funding support for infrastructure projects in 
Indonesia. This takes some pressure off the amount of funding that the government is still hoping to realize from 
private sources through various mechanisms, with Public-Private Partnership (PPP) arrangements being particularly 
emphasized. Nevertheless, the Indonesian Government must not forget that short-cut financing solutions do not 
build a nation; its neighbors continue to prioritize and invest in infrastructure assets and Indonesia cannot afford to 
slip any further behind. 
The Government of Indonesia is consistently sustaining the momentum of Public Private Partnership (PPP) 
development in order to accelerate the provision of infrastructure. The following projects summary are adopted from 
“The PPP Book 2013”, which is primarily intended to inform potential investors, lenders and contractors about the 
opportunities available in Indonesia to become a private partner in a PPP Project. The PPP Book is therefore the 
presentation of PPP opportunities in Indonesia to the world. The PPP Book now consists of 27 projects, arranged in 
three categories: potential, prospective, and ready for offer PPPs. In this 2013 edition there are 14 prospective 
projects and 13 potential projects. To date, 21 projects listed in previous books had already gone to tender. See  The 
PPP Book 2013.   The objective of the study is to identify adequacy of  the infrastructure in Indonesia, and this stage 
focuses on Yogyakarta Special Region.  
2. The method of study 
2.1. Infrastructure grading principles 
The Report Card’s grading scheme is predicated on the principle that infrastructure planning, provision, 
operation, and maintenance is optimal if it meets the current and future needs of citizens, the economy and the 
environment in terms of sustainability, effectiveness, efficiency, and equity. The infrastructure grading principles 
are based on the view that: 1) Infrastructure should be planned, designed, built, operated, and maintained in a 
sustainable, cost-effective, efficient, and equitable manner over its life-cycle. 2) Infrastructure decisions should 
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balance the costs and benefits on the economy, society, and environment by simultaneously optimising the 
following objectives: a) Economic growth, efficiency, and effectiveness; b) Health, safety, and security; c) Access 
and social justice; d) Environmental responsibility; e) Liveability, connectivity, and amenity; f) Infrastructure should 
be provided by both the public and private sectors to optimise taxpayers and infrastructure stakeholders best value. 
g) Infrastructure provision should give due consideration to demand management, and long term; h) maintenance 
and renewals; i) Governments should have the skills to effectively oversee the provision of infrastructure; j) whether 
the actual infrastructure planning, provision, operation and maintenance are done by the public or private sector; k) 
Infrastructure costs should reflect their true cost of provision including externality costs and benefits, and 
community service obligations; l) Infrastructure decisions should recognise emerging challenges including climate 
change and resilience; m) Infrastructure decisions should be accountable and transparent. See Australia Engineers 
(2010) The Australia Report Card. 
2.2. Grading Methodology. 
The grading methodology is designed to provide a standardized procedure to develop evidence based on the 
grading of infrastructure which is credible, defendable, and explainable. The grading methodology stages are : 1) 
Updating material in the existing Report Cards with special attention to the implementation of their 
recommendations; 2) interviewing key infrastructure stakeholders; 3) obtaining published and unpublished data; 4) 
Visiting key infrastructure sites and collecting case study information; 5) synthesizing information; 6) drafting 
chapters on infrastructure sectors upon which gradings are based; 7) drafting gradings for each infrastructure sector; 
8) validate gradings and normalizing them across sectors and jurisdictions; 9) finalizing the Report Card’s gradings. 
Grading scale given are based on the scale below as shown in Table 1. 
Table 1. Grading scale 
Letter grade Numeric range Designation Definition 
A 90-100% Very good Infrastructure is fit for its current and future 
purposes* 
B  80-89% Good Minor changes required to enable infrastructure to 
be fit for its current and future purposes 
C 70-79% Adequate Major changes required to enable infrastructure to 
be fit 
for its current and future purposes 
D 51-69%  
 
Poor Critical changes required to be fit for its current and 
future purposes 
F 50% or lower Inadequate  Inadequate for current and future purposes 
* Defined as infrastructure meeting the current and future needs of citizens, the economy and the environment in terms of 
sustainability, effectiveness, efficiency and equity. 
2.3. Grading Scheme 
The numerical value given to each infrastructure sector is based on the Grading Scheme. The grading scheme is 
based on a cascading structure which details at various levels of granularity the key elements deemed to be essential 
to optimal infrastructure planning, provision, operational and maintenance. The scheme has two high level 
Categories – future infrastructure and existing infrastructure. For each of these, there are 3 Components, which 
further divide into Element Blocks and finally Foundation Elements.  
2.4. Grading Weightings 
At the highest level in the grading scheme, there are two equally weighted categories – existing and future 
infrastructure. There are two reasons why they are equally weighted. Firstly, it allows grades from past Report Cards 
to be comparable with the 2010 Report Cards. While the two grading systems are different in the nomenclature and 
defined detail, both give equal grading weight to current and planned infrastructure. Secondly, the equal weighting 
balances the importance that different stakeholders and interests place on current and planned infrastructure. For 
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example, some stakeholders give most weight to current infrastructure as this governs their quality of life. However 
from an economic perspective, future infrastructure may be more important as it determines productivity growth 
rates. 
The rationale for giving equal weight to each of the Components and Element Blocks is that for optimal 
infrastructure planning, provision, operational and maintenance, are all required. This is because infrastructure is a 
complex system that is only effective and efficient when all Foundation Elements exist and play their role. This 
system’s understanding of infrastructure recognizes that the outcome of the infrastructure system is greater than the 
sum of all Foundation Elements’ contribution. It also recognizes that there are a web of relationships and 
interactions between various Foundation Elements and their value is dependent on the existence and functioning of 
other Foundation Elements. It should be noted that while an argument can be mounted that some are more important 
than others, assigning actual values to each is problematic, and hence, of limited value.  
3. Discussion of the findings 
The Yogyakarta Civil Engineers are committed to protecting the health, safety, and welfare of the public, and as 
such, are equally committed to improving the nation’s public infrastructure. To achieve that goal, the Infrastructure 
Report Card depicts the condition and performance of the Yogyakarta’s infrastructure in the familiar form of a 
school report card assigning letter grades that are based on physical condition and needed fiscal investments for 
improvements. Actually the concept for a report card to grade the Yogyakarta’s infrastructure adopted from USA 
Report Card originated in 1988 and Australia Infrastructure Report Card with a congressionally chartered 
commission, the National Council on public works improvement.  
As a service to the public, and to develop the quadrennial Report Card for Yogyakarta’s Infrastructure, this study 
assembles an advisory panel of Yogyakarta civil engineers to determine the scope of the inquiry and establish a 
methodology for assigning grades. The grades issued for the report cards are listed in Table 2.  
3.1. Airport : C+ 
Adisucipto (or Adisutjipto) International Airport (IATA: JOG, ICAO: WARJ) is the principal airport serving the 
Yogyakarta area on the island of Java, Indonesia. It is in the Sleman Regency, in the Yogyakarta Special Region, on 
the northeast outskirts of the city, near the Prambanan historic temple site. It has one runway, with dimensions of 
2,200 meters (7,200 ft) by 45 meters (148 ft). The airport is about 6 kilometers (3.7 miles) from the city center. 
Adisutjipto Airport is the fourth busiest airport in the region of Java–Bali, after Soekarno-Hatta International Airport 
(CGK) in Jakarta, Juanda International Airport (SUB) in Surabaya and Ngurah Rai International Airport (DPS) in 
Bali. 
Adisutjipto is being redeveloped to cope with the increasing number of passengers. The location of this airport is 
unusual since the terminal is only about 10 meters from a railway line. A long-range plan has been developed to 
build Adisutjipto as a "fused terminal" by building a railway station and bus terminal in the airport. There is still a 
problem of limited availability of land. An underpass connecting the terminal building and a new parking lot (to the 
north of the railway) has been completed. The construction of the new Maguwo Station to the north of the airport 
has also been completed. 
There are plans to lengthen the runway by 300 meters (980 ft) to the east. The runway will then be 2,500 meters 
(8,200 ft) in length. Plans also call to widen the apron so that it will be able to handle 11 Boeing 737-400s and 2 
Boeing 767-300ERs, and expansion of the terminal. Currently the airport has a new taxiway (N3) beside having a 
primary taxiway to the south of the apron. It's to the east of the apron. This taxiway is used to link runway 27 with 
the apron. 
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Table 2. Report Cards Generated from the Study Showing the Statistic and 
Grades. 
Type of Infrastructures Mean Grade 
Statistic Statistic 
Airport 
3.5000 C+ 
Harbor 
2.1250 D 
Bus Transits 
3.1667 C 
Railway Station 
3.5833 C+ 
Railways 
3.0000 C 
Highway and Bridges (province) 
3.3333 C+ 
Highway and Bridges (local) 
2.9167 C 
Dam and Irrigation 
3.1667 C 
Drinking Water 
2.8333 C 
Wasted Water 
2.3333 D+ 
Garbage 
2.5000 C- 
Energy 
2.5833 C- 
Tourism Facilities 
3.4167 C+ 
Industry  Waste 
2.1667 D- 
Schools and Universities 
3.6667 C+ 
Telecommunication 
3.3333 C+ 
3.2. New Airport 
The limited availability of land around the airport triggered the government to relocate the airport to Gadingsari, 
Sanden in Bantul Regency or to Temon in Kulon Progo Regency [2]. PT Angkasa Pura I and Yogyakarta Province 
Administration have appointed Kulonprogo as the new airport location. It will be built without Central Government 
Fund and will be built by joint venture between PT Angkasa Pura I and GVK Group from India with 51 and 49 
percent shares, respectively. Predicted, it will be operational in 2016.Miduk expressed hope that the land acquisition 
process for the airport can be completed quickly, so that construction can be realized as soon as possible. However, 
he is not willing to reveal the location of the new airport in Yogyakarta. This is because only Sultan 
Hamengkubuwono X, in his capacity as Governor of Yogyakarta Special Territory, can disclose the airport location. 
In regard to the airport investor, he said that India’s GVK Power & Infrastructure has committed itself to building 
the airport of Yogyakarta. The India-based Investor is ready to partner with AP I to develop the international airport. 
"The investor who has signed a memorandum of understanding (MoU) for Yogyakarta airport development is GVK 
India. The signing of cooperation agreement was done in January 2011,” he said. In addition to its commitment to 
building Yogyakarta airport, GVK is ready to build an airport in North Bali. The government is also known to have 
planned to build a new international airport on this Island of the Gods, in view of the over capacity [i.e. excessive 
demand] conditions in Ngurah Rai Airport. 
3.3. Harbour : D 
x Seaports and Shipping 
Indonesia as an archipelago nation has some domestic and international trade which is carried by sea 
transportation, so capacity and connectivity development of the country’s seaports is crucial to growth and is a 
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priority. Yogyakarta is just a region with the southern part as a sea shore with only traditional seaport for fishing. 
The government of Yogyakarta are aware of the issues and recognize that today the ports are not serving the needs 
of the people or the economy; that users do not expect to pay more for port services than they do in neighbouring 
regions such as Cilacap (Eastern part about 200 km from Yogyakarta); and that everyone in the sector needs to 
accept that they are all part of the problem and need to change (R.J. Lino, President Director, Pelabuhan Indonesia II 
– EIBD Conference, Jakarta 2010).  
x Fishing Harbour and Tourism Destination 
Wediombo is the favorite among the Gunungkidul beaches, for several reasons. It is the largest bay between 
Parangtritis and Pacitan. Being far from Yogyakarta and other towns, Wediombo is unspoiled; the only change in 
forty years is that the region has been replanted with teak and acacia trees - see the travelogue. There are good 
opportunities for hiking, e.g. to a bay facing Kalong Island (Flying Fox Island). And one meets many villagers 
making their livelihood from the sea, collecting sea weed, angling or fishing with nets. Wediombo means “wide 
sand”. But there is not only sand at this semicircular bay. There are lots of rock formations too, and unlike elsewhere 
in Gunungkidul these are black extrusive rocks, not limestone. The favourite spot for angling is a rock peninsula 
facing deep water. The line and the estuary of the Ancient Bengawan Solo can be seen when you come to Sadeng 
Beach. Looking at the present condition while imagining the past time is like witnessing the evolution process. 
3.4. Bus transit and transportation : C 
Yogyakarta has adequate infrastructure to support the business. Yogyakarta also has a variety of modes of 
transportation, such as a three way station, the Adisutjipto airports, train stations and terminals which are located in 
one place. Yogyakarta also has a terminal Giwangan, the largest terminal in Yogyakarta. In addition, it also has a 
bus TransYogyakarta which is a means of public transport which is easily accessible. Yogyakarta has a double 
railway track. Railway length: 58km. Mobility in Yogyakarta itself is also easy because of the ring road. The Ring 
road is a road that surrounds Yogyakarta. The Ring road has facilities such as toll roads, but free. That connects the 
East Java and Central Java. Yogyakarta has a good soil structure damage and rare so it will not hinder mobility and 
adequate in terms of path length. 
Yogyakarta is a strategic position which makes transport infrastructure not only to be used by passengers from 
and to Yogyakarta but also passengers who transit on the way to other areas and for future projects such as 
construction of Yogyakarta has south traffic lane built for access to Jakarta and East Java. The south traffic lane to 
compensate for north or north coast. In the marine sector, will Yogyakarta international ship building port in the 
southern ocean headlands Adikarto. So a very important advantage for the investors to invest in the city of 
Yogyakarta. 
Table 3. Highway and Road in Yogyakarta [13] 
National and Province Road District / City Length in (km) 
National Highway  168,81km 
ProvinceHighway  90.25 km 
 1.Yogyakarta 2,477.97km 
 2.Bantul 899.83km 
 3.KulonProgo
  
925.303km 
 4.GunungKidul
  
818,46km 
 5. Sleman 1,085.13 km 
 
3.5. Railways : C 
Most rail transport in Indonesia is located on the island of Java, which has two major rail lines that run the 
length of the island, as well as several connecting lines. The island of Sumatra has five unconnected railway lines in 
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the northernmost province of Aceh, North Sumatra (the area surrounding Medan), West Sumatra (Padang and its 
environs), and South Sumatra and Lampung. 
Indonesia's railways are operated by the state-owned, PT. Kereta Api and the newly formed PT. Kereta Api 
Jabotabek, operating the commuter lines in the Jakarta metropolitan area. The infrastructure is state-owned, and the 
companies pay a fee for the usage of the railway lines. Indonesia's rail gauge is 1,067 mm (3 ft 6 in), although 
1,435 mm (4 ft 8 1⁄2 in) and 750 mm (2 ft 5 1⁄2 in) lines previously existed. New construction in Aceh has the 
1,435 mm gauge. Most of the Jakarta metropolitan area is electrified at 1500 V DC overhead. Various narrow gauge 
industrial railways operate in Java and Sumatra, serving the sugarcane and oil palm industries. 
3.6. Roads and highways : C+ 
The length of roads in Indonesia is not proportional with the number of the road users. The growth of 3.3% a year 
in road length is much shorterthan its requirement. Every year the number of motor vehicles in the country grows by 
more than 15% on the average. Road infrastructure is vital to support the country's economic development and 
facilitate the public activities. New roads have continued to be built and come on line but the additional roads are 
not enough to keep pace with the fast growing users. Therefore, inadequate road infrastructure has hampered efforts 
to accelerate economic development in many areas.  
In order to cope with the condition, high way development planned by the government is made part of the 
expansion of national connectivity in the program for territorial and strategic area development formulated in the 
Master Plan for Acceleration and Expansion of Indonesian Economic Development (MP3EI). The country is divided 
into six economic corridors Sumatra, Java, Kalimantan, Sulawesi, Bali--Nusa Tenggara, and Maluku--Papua. 
Acceleration of economic development in each of the corridors will need the support of road infrastructure. The 
government has launched big program for the development of road infrastructure to facilitate transport and 
distribution of goods. Many big toll road projects are under construction are being planned.  
Urban roads are public roads in secondary road network that provide connection between service centers and 
residential areas in a city. Village roads are public roads that provide connection between areas and settlement areas 
in a village and with local roads. Road growth in length. The length of roads provides an indicator of progress in 
road infrastructure development. The growth also indicates the capacity of roads in operation. Roads grow in length 
trying to keep pace with the growing number of motor vehicles. By 2009, the country has had 476,337 kilometers of 
highways and city roads. The highways grew 8.8% in length in 2009 or the highest growth in nine years. In previous 
years the growth rate ranged from 0.6% to 7% a year--or 3.31% a year on average in the past decade. The roads 
include State roads, Provincial roads and Regency roads or City roads. In 2009 state roads totaled 38,570 km; 
provincial roads totaled 48,020 km and regency/city roads 389,747 km. Unpaved roads 42.7% of roads in length.  
The length of roads indicates the capacity roads to facilitate transport of goods and services. However, the capacity 
is not fully described with the length as the condition of the roads has to be taken into account.  
In the past 10 years, paved roads have dominated the country's roads, but unpaved roads still make up a big 
portion of around 42.7%. However, state roads, provincial roads and regency /city roads in Java and Sumatra, the 
two most densely populated Indonesian islands, have been paved. The number of motor vehicles grows faster than 
the length of roads.  Construction of roads is to facilitate mainly public transport by cars or other motor vehicles. 
Development of new roads is expected to keep pace with the growing number of road users that smooth traffic could 
be maintained.  
Based on official data, the number of motor vehicles both passenger cars, buses, trucks and motor vehicles has 
continued to grow faster than the length of roads in the past decade. The length of road grew faster than the number 
of motor vehicles only in 2009. The highest annual growth in number of motor vehicles was 28.1% in 2007. That 
year, the length of roads grew only by 7%. Averagely the number of motor vehicles grew 15.8% per year in the 
period of 2000-2009 as against a growth rate of only 3.31% in the length of roads. The largest population is that of 
motor vehicles totaling 61 million units in 2010. Many people choose motor vehicles as means of transport to cope 
with traffic in large cities. The growth in sales of motor vehicles and motorcycles continues unabated and each year 
that expansion causes increasing stress on the existing road network, particularly in urban and second layer of urban 
areas. This is now reaching a crisis point in the greater Jakarta area. The local government in Jakarta has started 
546   Peter F. Kaming and Ferianto Raharjo /  Procedia Engineering  95 ( 2014 )  539 – 551 
several projects aimed at improving the traffic situation in the nation’s capital. Unfortunately though, bad planning, 
lack of financing and confusing implementation has created a situation that is hurting confidence among both local 
and foreign businesses. The bus-way, whilst designed to aid passenger movement in/out of the city has not really 
helped by robbing the city of 25% of its available road space. 
3.7. Dam and irrigation : C 
In Yogyakarta, There main irrigation is Selokan Mataram, developed since 1970s – 1980s and is one of the 
farming and agriculture infrastructure that is used until today. The intake of the irrigation is from Ancol, a district at 
the riverside of Kulonprogo. The water of Progo river was lifted up with a dam and irrigated to the intake and flow 
through Ancol to Prambanan. The irrigation is considered as main channel, and the secondary channel is utilized the 
river that flow from northern part to southern part of Yogyakarta. The facility was considered adequate with a grade 
of C by Yogyakarta civil engineers. 
Irrigation development in Indonesia has lasted for ages; however, there are certain periods to be considered in the 
management of irrigation infrastructure as valuable lessons for the future. Irrigation infrastructure management is 
specifically considered in respect to the achievement of food security objectives. Pasandaran study reviewed policy 
idea based on a long history of irrigation management since the colonial era up until today. The result of policy 
analysis suggests the need of a breakthrough in irrigation management to ensure the elimination of Indonesia from 
the list of big rice importers in the world. 
There are some approaches required in this effort, and among others, by carrying out regional exploration that 
adequately presumed to develop irrigation infrastructure. Study on this region could be rapidly conducted by 
implementing regional characterization and based on prolonged experiences. The development of infrastructure 
could be done phase by phase, including the development of necessary irrigation management institutions. 
3.8. Drinking water : C 
Despite the fack that people drink water out of the tap, the Yogyakarta’s engineers still consider the adequacy of 
drinking water a grade of C.  One comment about water produced from PDAM: “Definitely do not drink water from 
any taps in Indonesia. Many local people and some expats boil tap water. I have read that even after boiling water, 
there are many minute 'solids' that can be a potential health problem eg; perhaps kidney stones etc.” Aquality 
filtration system can help overcome these issues. Other comments: “I have personally switched to bottled water for 
tea, coffee, and cooking etc and no longer experience pain in my kidney area, though I still use local tap water for 
cleaning my teeth and meticulously rinse with Listerine afterwards, so far after some years, no problems. Note; I do 
know of at least one expat who has suffered from  bacterial infection after purchasing and drinking a supposedly 
new bottle of mineral water, it is not uncommon  to refill utilising used Aqua bottles, and the other brands, with tap 
water and resell them to the market”. 
3.9. Water and sanitation : C 
With the notable exception of ongoing multilateral or bilateral aid projects, insufficient progress has been made 
towards investment in this sector in 2010, while the projected investment requirement of USD20 billion by 2015 
remains largely unrealized. Of this target, approximately 50% is expected to come from the state budget, 18% from 
multilateral or bilateral aid programs, and the balance through private sector financing. The Government is 
attempting to promote PPP programs in this and other infrastructure sectors, but work is still required by the 
bureaucracy to present attractive implementation regulations. Following otonomy in 1999, unlike other areas of 
infrastructure, the responsibility for the management and development of the water sector was divested to the 
regions, except for cross-boundary jurisdictions. 
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3.10. Garbage : C 
Yogyakarta civil engineers rated a C- for garbage infrastructure. Most of garbage produced by the cities was 
collected and transported by truck and disposed to a place determined by the local government. A study was 
conducted focussing on the solid wastes management of street vending activities in Malioboro area Yogyakarta   
The objective of this study was to identify the waste management system of street vending activities in Malioboro 
area in term of how the system elements are working and how the actors of waste management system play 
important roles to support the system and to figure out the challenges that exists sustainable management practices.   
Street vending waste in Malioboro (major tourism street in Yogyakarta) was dominated by food waste and plastic 
waste. Most vendors store their waste in the waste bins without segregate organic and inorganic waste. Waste 
collection method was door to door service using push chart are accumulate in temporarily waste disposal site in 
Pringgokusuman and Pasar Kembang. The wastes then being transported using dump truck, special vehicles for 
waste, with in 19 km distance to final site disposal in Piyungan, Bantul regency.  
Gemah Ripah garbage bank was the pioneer in Yogyakarta. It is located in Bantul regency and was established by 
Bambang Suwerda, a health lecturer, in 2008.Similar to normal banks, garbage bank customers deposit their trash, 
however, segregated into three types: plastic, paper and cans or bottles. The “teller” weighs the garbage and records 
the amount to calculate the money owed to the customer. Garbage bank workers periodically sell the waste to junk 
collectors, who value the items customers deposit. The bank takes a cut of 15 percent or 30 percent from the cash 
paid to individuals and communities for operational expenses. 
3.11. Energy : C- 
Served by the state electricity company PLN, all electronic equipment utilized 220 volt system. Thus, when 
installing the equipment, be careful with the voltage system: 1) Installed capacity: 616 AKM; and 2) Peak Load: 
292,3MWA. See more at: http://www.jogjainvest.jogjaprov.go.id/en/whyyogyakarta/infrastructure#sthash.Kk3kwZLr.dpuf. 
The Civil engineers from Yogyakarta rated the energy infrastructure  with the grade of C-, showning an 
unsatisfactory and inadequacy of the energy provider.  
A study was conducted to increase the share of renewable in energy mix and to increase decentralized nature of 
the energy system in Yogyakarta revealed that  needs to improve energy technology applications that utilize a 
variety of local renewable energy resources.  
The Result of  the study showed that three cattle manure-based biodigester could reach 91%, 78% and 85% of 
theoretical level respectively. Two biodigester systems based on tofu industry waste achieved 72.78% and 0%, 
respectively, while the human faeces biodigester reached level of 95.6%. Furthermore, it was shown that six 
biodigester systems studied were unable to meet economic feasibility criteria. Study was also conducted on a micro-
hydro power plant built in Van Der Wick irrigation channel. The power plant was of 11 kW installed capacity. The 
study was focused on debris being blocked by trash rack and its influence on the power plant's performance. The 
result showed that the debris accumulation could lead to blockage of the trash rack that could, in turn, decrease 
water discharge flowing into intake of the power plant. In one observation during the study, the power plant even 
stopped working in less than four hours due to total trash rack blockage.Meanwhile, another set of detail study was 
also conducted on 20 of 60 solar home systems (SHSs) which were in operation for two years. They were distributed 
and installed by the government of Yogyakarta to districts of the province as a grant. The SHSs are of 50 Wp and 
are designed to power three lights. The study showed that all SHS under study could, on average, only achieve 
68.05% of designed performance level. Besides, the problems in solar panels, wiring, inverter and light ballast were 
also found. The last one occurred in 50% of SHSs under study. 
3.12. Tourists facilities : C+ 
Special Region (Daerah Istimewa Yogyakarta, DIY) is officially one of Indonesia's 32 provinces. Yogyakarta is 
one of the foremost cultural centers of Java. This region is located at the foot of the active Merapi volcano, 
Yogyakarta was in the 16th and 17th centuries the seat of the mighty Javanese empire of Mataram from which 
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present day Yogyakarta has the best inherited traditions. The city itself has a special charm, which seldom fails to 
captivate the visitor. This province is one of the most densely populated areas of Indonesia. The city came into being 
in 1755, after the Mataram division into the Sultanates of Yogyakarta and Surakarta (Solo). Gamelan, classical and 
contemporary Javanese dances, wayang kulit (leather puppet), theater and other expressions of traditional art will 
keep the visitor spellbound. Local craftsmen excel in arts such batiks, silver and leather works.  
Next to the traditional, contemporary art has found fertile soil in Yogya's culture oriented society. ASRI, the 
Academy of Fine Arts is the center of arts and Yogyakarta itself has given its name to an important school of 
modern painting in Indonesia, perhaps best personified by the famed Indonesian impressionist, the late Affandi. 
Yogyakarta is often called the main gateway to Central Java as where it is geographically located. It stretches 
from Mount Merapi to the Indian Ocean.  
There is daily air service to Yogya from Jakarta, Surabaya and Bali as well as regular train service and easy 
accessibility by road. Yogyakarta is commonly considered as the modern cultural of Central Java. Although some 
may prefer Solo as a good runner up, Yogyakarta remains the clear front-runner for traditional dance, Wayang 
(traditional puppetry) and music. Yogyakarta has more than just culture though. It is a very lively city and a 
shopper's delight. The main road, Malioboro Street, is always crowded and famous for its night street food-culture 
and street vendors. Many tourist shops and cheap hotels are concentrated along this street or in the adjoining tourist 
area such Sosrowijayan Street. 
The key attraction of Yogyakarta is 'Kraton' (the Sultan's Palace). The Sultan's palace is the centre of Yogya's 
traditional life and despite the advance of modernity; it still emanates the spirit of refinement, which has been the 
hallmark of Yogya's art for centuries. This vast complex of decaying buildings was built in the 18th century, and is 
actually a walled city within the city with luxurious pavilions and in which the current Sultan still resides. 
Yogyakarta is also the only major city, which still has traditional 'Becak' (rickshaw-style) transport. 
3.13. Industry waste : D- 
Products and waste heat to outside areas in Indonesian cities showed that the wastes are evenly distributed, 
which not only guarantee the efficiency of administrative matters, but also burden the environment with pollutants 
from cities more evenly. The primacy index in Indonesia also showed that there was no significant dominance of the 
four major cities in Indonesia, which also means that production of city waste was not the monopoly of big cities 
such as Jakarta. Product of waste from cities in Indonesia is estimated to reach 4,800 to 7,360 tonnes per day. In 
most cities only approximately 56% of these can be transported, dumped, and managed. The rest are mostly 
recovered or recycled by scavengers. These scavengers perform a vital function in the recovery and recycling of 
waste, although they are not formally recognised, because they have some social-economic and hygienic problems 
associated with their activities. See Soerjani, (1984).  
A grade of D- was rated by the Civil Engineers from Yogyakarta. The textile industry in Yogyakarta such as 
Batik contribute to industrial waste.  The textile industry produces colored liquid waste which can cause water 
pollution and toxic for  bioindicator (algae and fish).  A study from Yogyakarta conducted in three stages over three 
months. The first stage is the  determination coefficient of nutrient bioindicator (test fish) and Blader River water 
quality checks  conducted at the sites.The second stage is the analysis of textile industrial wastewater in  
Environment Engineering Laboratory of Yogyakarta  AKPRIND Institute of Science of Technology of Yogyakarta. 
The last step is data analyses and the reporting of research.  Research shows when the textile wastewater are dumped 
in the river, it can reduce the nutritional value of the coefficient of the test fish (fish betik / Anabas testudineus, BL) 
to  1.53 to 1.63, which means that they are no longer eligible for human consumption. Blader River water quality in 
the  textile industry waste disposal site, experienced more severe pollution than other observation sites  seen from 
the parameters of temperature, pH, CO2, turbidity and dissolved O2. Textile industrial waste being dumped in the 
River Blader Cilacap, some parameters are still acceptable wastewater quality standards prevailing in central Java, 
there are only three parameters that exceed the standards the COD, pH water, and ammonia free. See Pratiwi (2010). 
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3.14. Schools and university : C+ 
x Gadjah  Mada University ( Official : Universitas Gadjah Mada ; Abbreviation: UGM ) 
is an Indonesian public research university located in Yogyakarta, Daerah Istimewa Yogyakarta, Indonesia. It 
was officially founded on 19 December 1949, three years after the first lecture was given on 13 March 1946. It is 
considered to be one of most prestigious universities in Indonesia. The university is heralded as the oldest and 
largest institution of higher learning in Indonesia. Comprising 18 faculties and 28 Research centers, Gadjah Mada 
offers 68 undergraduate study programs, 23 diploma study programs, and 67 graduate programs ranging from Social 
Sciences to Engineering. Enrolling approximately 157,000 students, the school staffs 2,240 employees, nearly 2,300 
lecturers, and maintains a campus of 882 acres with facilities including a stadium and a gymnasium.  
Table 4.  Ranking of Gadjah Mada University 
Ranking system World Asia Southeast 
Asia Indonesia 
QS World University 
Rankings 2011 
342 118 – 1 
Webometrics 2011 381 50 9 1 
4ICU 2012 401 – – 1 
4ICU 2013 – 26 – 1 
x Indonesian Institute of the Arts 
The Indonesian Institute of the Arts Yogyakarta (Institut Seni Indonesia Yogyakarta/ISI Yogyakarta) is a state-
owned college in Yogyakarta, Indonesia. It teaches visual, performing, and media arts in traditional Indonesian and 
modern international styles.ISI Yogyakarta was founded on 23 July 1984, replacing ASRI Arts Academy (founded 
in 1950), AMI Music Academy (founded in 1952), and ASTI Dance Academy (founded in 1961). It became the 
largest arts institution in the nation. ISI Yogyakarta's main campus is in Sewon, 6 km south of Yogyakarta. Sewon is 
the newest campus, with 1,500 m² of land. It includes an administrative building, studios, academic buildings, 
auditoriums, pendapa, library, art gallery, the mosque, student’s center, tennis court and soccer field. Two former 
campuses are the former ASRI campus at Gampingan and AMI campus at Suryodiningratan. 
x Universitas Negeri Yogyakarta (UNY) 
Universitas Negeri Yogyakarta (UNY) is the Indonesian name for Yogyakarta State University (YSU). It is 
former of Education and Teaching Training Institute of Yogyakarta (IKIP Yogyakarta). It has been established since 
1962 and become one of the most prestigious education institute in Indonesia. After it got its wider mandate to open 
non educational program in 1999, it changed its name into Yogyakarta State University. The Speciality of UNY is 
being that an Indonesian Leading University of Vocational and Teaching Training Education. Beside the three state 
higher education, in Yogyakarta, it has about 100 universities and colleges from privately managed boards. It makes 
a C+ of grade for adequacy for its university infrastructures.  
x Private Universities 
The are almost 100 higher educations (universities, and Colleges) offered their services in this area. Most 
promosing university surveyed by DIKTI includes Universities of Atma Jaya Yogyakarta, Sanata Darma University, 
Duta Wacana University, University of Muhammadiyah Yogyakarta, Ahmad Dahlan University. Pembangunan 
Nasional University, and AMICOM . University of Islam Indonesia is also one of private institution which is very 
famous in its law school. 
 
 
550   Peter F. Kaming and Ferianto Raharjo /  Procedia Engineering  95 ( 2014 )  539 – 551 
3.15. Telecomunication : C+ 
Japan’s Assistance to Indonesia in the Field of Telecommunication Improvement of telecommunication 
(telephone) network has played an important role in the national development (regional development) of the 
Republic of Indonesia, which is the world’s largest archipelago country with many different ethnic groups. For 
many years in Indonesia, the Government has monopolized telecommunication sector through PERUMTEL (The 
National Telephone Corporation). However, due to the vast size of the country and the limited implementation 
capacity of PERUMTEL, network expansion has been slow. Even in 1998, the number of telephone density per 100 
persons amounted to 0.47, which was the lowest among the ASEAN countries. After 1989, Indonesia started to 
expand the telephone network using funds and technology of private companies, including foreign companies. In 
1991, PERUMTEL was privatized and became PT. TELKOM. As a result, telecommunication services were 
diversified responding to the current trend of the times, technical development and the needs of the users. Although 
a gap between big cities and provincial cities still remained, various telecommunication services became available 
countrywide, not only fixed telephones but mobile telephones, internet, etc. 2005 statistics show the number of 
telephone density per 100 persons reached 5.7 while that of mobile phones reached 21.1, contributing a great deal to 
the development of the Indonesian economy. Telecommunication has now become an indispensable part of daily life 
and social and economic activities in Indonesia. 
Japan has provided assistance to Indonesia for expanding the telephone network in provincial cities, sparsely 
populated areas and Jakarta, from the times when telecommunication was still a government monopoly. At the same 
time, Japan has also provided support to the Indonesian Government so that its telephone network development and 
expansion plan can be implemented systematically and efficiently through assistance relating to standardization of 
construction codes and telephone line construction, training construction managers, establishing maintenance center 
for facility maintenance, and human resource development. As a result, approximately fifty percent of the total 
extension of Indonesia’s telecommunication network has been constructed with Japanese assistance. 
4. Summary and conclusion 
Yogyakarta Civil Engineers stated that the release of the report card was advanced to January 28, 2014 to 
support plans to stimulate the economy through investment in the infrastructure. Six category of infrasturcture are 
grade C+. They are Univerisities, Telecommunication, Airports, Highways, Roads, and Tourism facilities. From 
thefive-letter scheme of A to F. Grades fell for industry hazard wasted (D-), Harbour (D), and Wasted Water (D+). 
The report was developed by a council of 28 civil engineers from many disciplines. Categories were evaluated on 
capacity, condition, funding, future need, operation, maintenance, public safety and resilience.  
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